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(54) INK JET HEAD AND INK JET RECORDER 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize high speed 
printing using an ink jet head ejecting a plurality of ink 
drops within one print period and combining them during 
flight before impacting on a recording sheet. 
SOLUTION: A first pulse PI, a second pulse P2, a third 
pulse P3 and a fourth pulse P4 are applied at an interval 
not longer than the Helmholtz period of a head. The 
pulses P1-P4 are set to resonate meniscus oscillation of 
ink. Falling time t1 of the first pulse PI is set not longer 
than the Helmholtz period and falling times t2-t4 of the 
second through fourth pulses P2~P4 are set not longer 
than one half of the Helmholtz period. Falling time t1 of 
the first pulse PI is set longer than the falling times t2- 
t4 of the second through fourth pulses P2-P4. 
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(57) 

P 3 RXfWi 4 /<;i/X P 4 ^ \^<D^JU2x7\sJU 

*>^»ilsiTOPJWt:WiPi*'^o y<;uxp 1 '-P4I*. 

Si /<;UXP 1 <7)5l:^TA<y^M t -N^UATf^ 
;u*>^ffliUTfz^^$4x. m2-m4/<;UXP2'-P4 

MfelTI::KS**irt^*. » 1 /<;bX P 1 (DAi&T*<y 
^rattl*. a2-m4/<;UXP 2'-P 40!)it%TA<y 
t 2-- t 4.*: y tiS < 16^**ir 
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[II*S3] *fcl42l=E«»-f ^^'iJxy 

X «» t ^tfi^ -5 J: 5 izR-o w ti f. / <;u;^m#i= J: y at 

frE#A;uxm#l«. fi^ma^. lirESAMF^^XE 

mrE«a<o/<;ux<i#(4. s^mttA^^e—^mtii-e 
*-c<7)S&S'(b^ra**i5E^;i'A7t«;u'ysgseiT-ea.-3 

IflEm 1 (0/<;UX{i-^a>l(fEStkX^b^rd<): y ^su^s 



L. ifrEss^f (osasiimic.fcoTitrESAsntO'f 

ltE4ta0>/</l'X«#M:. /OUXX$(Dllti:«2ei±0> 

AxfilliA<3fe(D/<;ux<i#l= J:5-< =X*XS» 
i: ^tli-r * J: 5 :i *i & /<yux«#lc J: y ttffi * *t 

f=«a<D-r >^ya**«ai«f=««:-r* * 5 i=i6s**ir 

K. 

[Sf«qi7] il«4[5X»6l=EKa>'r>^i;xv h 

ItrE^/^^i^xm-^i^. ^rnn^t, frESAiii^^ais 
■r-s * 3 (=Ti»^iX-^ «e»r« 

8 1 1 - 7 <Ot^r*l*»— 0(=E«(D'f 

tsj^ia 9 1 is*s 1 ~ 8 a>t^-r*t6^— 3(=Ett<D-f 

l?lE-f >^7i?x'y l^'v-y Ki:EfijK«:<t:$«**i»l!i*1± 
«»»¥ai: S«ilTl^4-f i?x hiCESKB. 

[000 1] 

Kao:-f i?x V hSCE»SS(-P-r 4. 
[0002] 

»il^l=fl[aoW>^»$QttllL. w:h.&fi[a(0-f>^3S 

iCEeSM36<« 6 tlx t^ 4. 

[0003j-jttl=» COaW-f^^^i^i-y hSEfiS 
St=»«*4x«-<>^»5>x'y K(4, -f>^>*JftS 

fc'N^/ K*«:t. -hE-/Xyu*^&-r>^>a*etai*-a--s 
* 3 i=ff AMrto-f * * #-§^-r « r ^ a. X— 



[0 0 0 4] gBSttf^oxsizii. ^-r, 
«. etttstifc-o^jsa. Qi:tbiei=issit&±ic5ipi 

looosi L*^L. Mammon om^izit. 

[0 0 0 6] -tc-c. asaw«*^fi6f=-r'<<. «x.tf 

^BflVS-a 3 6 9 7 0#i^allrB^I5i**l■Ct^*J:3 
100 0 7] ilB'O^'i^xry h-^-y Kl*. ^-y K0!)'^^ 

y it»$t=»jk:«T]b<y aK»(ofi«(Aft $XE-r •& ^ . 
yX;n*j(D-f>^>>-x*;?.a)5l#ii*a*<*<bU. -r 

a:aiLf=-f i/^'arottusiia^y t*#< ltix*. 

[0008] 

[GOO 9] *^A^«ia(C|g^>T^C**l.fctO 



(3) ^B82 O O 3- 1 7 5 5 9 9 



[O O 1 o] 

[KH««ft-r«fcto©^a] ^aiwi^fiis-o^yx 

i=« Lr-Epffla88rti=aaa>/<;ux{i^*^4;eBi{i 
#*«is-r«<i^«i&#«t * «iif=-f i?x h ^ 
rs* K-eftoT. llHB«a«>/<^ux«^i*, ft(0/<;u;^« 

>f > ^ > * X «» t *tR-r « J: 5 w *i & / 

x«#(=* y ttttj **tfc«aa>-f aA««si>f i=^f* 

#l=fctt-5ll*«ttA*6.e— ^7«tt*-e<Da<4«<b^lffl 
[00 1 1] ::a>ci:(=j:y. >^7a»=x*xiilii 

«ftii*w«fcy t«<Bi3e*nrt^«©-c. «*oa>/<;ux 

<i#ic<fc-6y' X;n*jro-f jt -x*x<oii#a«^^sa 
14. aa)/<;ux<i#i=j:«-f >i7>^X*X<D5l#a^ 
iXfti=it^Tll1i^)&«. ^otzifo. S«i(0/<;ux«# 
<DB33!ni=«fcoTetai**i-5-r>->a6l*. ftOT/Ol-X^g-^ 
©giJnl:! J: oTttdl SttS-f >^aSI=lt'<TttaiilgA< 

[00 1 2] afi)o:)/<;uxM#i=&it'&il^s^A^&tf 
[0 0 1 3] wa>c^i=<i:y, ^eiSfia>aiS4bAtB& 

[0 0 1 4] *f=. a©/<yUX«#(=fclt«3t*«tt4^ 

10 0 1 5] ::©cti=j:y. $«:8t<»'f i/^?a«>ttai 



(4) 



2003-1755 9,9 



[CO 1 6] ^asWlzfilS-rv^i^x-y h^?/ KI4. y 

^^ix-^t. ftrET'i^^iX— ^ii-^ur-wias 

^fi»A»it(0/<;u;?.<i#ic J: S > -x * x 
£» t *li-r -S * 3 l-fio ;iix & /<;ux«#lc J: y ttffl 
$ ^i^cttftO-f >^ iz-^»r « 9 (=KS $ 

«Er -S J: 5 1::?" 3. X- ^1 * e— att i: 

— J7 «tt*-e«>«tt« <bKWA<i?E'>>>uA*;u'>ssBiai 

T-CMoKTEail C!>/<^l/XS4»(0«(rE«ttaE4bB$|y)J:i; 

[ool 7] c«>ci:i=<fcy. aS2«)/<yuxm#ic<fcy 
i!tiii*4i4-f (KIT. m2'f >i»s)si:t^3) am 

1 roy<;ux<B^(::<fcytttB**i.S'f ^^^Sa (IJIT. Si 
'O^a^t^o) J:y««l:tli3SA«il<iiE'&(D-t*. mi 

[0 0 1 8] 4^«e«l=«-6-f ^-^^iJi-y h'v^ Kli, y 

^■i=aff$«]jn-r-6i8«t*WL, itfEa«*^«)E« 

J: -3 TUTEff *Srt©'f icff * T 
^'^iX-^t, fIEr^7f^iX— Si|c^4LT-93aiS 

[0 0 1 9] w©C:i:l=J:y. /</UXS$0!}4ilV<;L'X 

-o^^ai (KIT. mi •o^'astLxa) «fcyt.i»taias 
4*a<«E««)T?. mi -<'>^>ai*m2-f >^yai=§si= 



[0 0 2 0] mE-f >^i?x-y h'N-/ Kl*. 5fi)(0/<>U 
x@#0!>/Ol/X]K$;b<ft0!>y<;ux€#a>y<;uxff$J:y 

[002 1] ca>Ci:(=J:y, «t!JI::Bttt**t4-f >i> 

[0 0 2 2] itrE^/^yi'Xig^a, BtrEfiE 
[0 0 2 3] c©ci:i=j:y» /<>ux«#oe— 

I*. ft%«tti:UT*lHb**i«. -t-Ofc*. 

[0 0 2 4] JjEfc. lirET^^^iX— 4'05ffi«*^<Off 
^l*0. 5tf m~5//ml=aS**^,rt^Tt*t^. 

[0 0 2 5] :«:56QQI=«|«'r>^i?x':» h^ESSia 
(±, lUE-f ^■^iJx'y h'^-y Kt. IfrE-f V^'S^x-y h 
K^E6«li4:^$ffi»»tt^-l±«»n#S^$ffiit 

[0 0 2 6] wa>C^I=J:y. BSA^oKaXOEfi^ 

[O O 2 71 

[fSIHO^X] JSt±a>J:?lc. ;4:%Qqi=J:;Ktf. »tk<D 

^aSfiOdK3Sfb$H<Sc^dt7$«. 
[0 0 2 81 at[)<D/<;ux<i^©mttS^bK[ai^ 
i^(0/<;uxig#a>sfi£'(b^ia]<fc y t>s< iss 

[0 0 2 91 m2/<;ux{i^<omtta6ft^Pdi*m 

1 A;ux<i^©®taiE<b^BSJJ: y tS< KSUfcO-e. 

m 1 /</ux«^i= j:ya:aj**t«-r>^>a8w:m2 /<;ux 

[0 0 3 0] /<;ux^*©S^c*2isi±©/<;ux 
<i^*fflL^S(©-Tf. /</uxm*cOBtv<yi,xm#fzJ: y 
tttb^^ifc-fi/^afiii. /<;uxS*©«Lv<;ux<i-i^i= 

«»: y tttusnfc-f y ttttajsa3b<*# < js*. 
y. #»©fiSttA<iRiii-r-5. 

[003 1] Uf=3^or. 
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[O O 3 2] 

[0 0 3 3] Hi \t. mmm^a>mmtT<7^zLJi-9 

ffi»«*fi. »*«ttV0tfcf-^attV1 tt: 

*5. Hi &i;fti*-r^H2-4<oettm-^-ett. ^mt: 

tt^)b^^«i^±^a[9f$s3a>ifl«&^«Ta)^mi^. 
j^A-sji^ymmo^mmizB&iHxi'^i^ H2-H4a> 
mmm^t(oit»(Dfzib^ iaTt?f^H i(D±iBBno# 
*a*<i^^»-r ^ c ^ <b-r -So 
[0 0 3 4] cc-c. qtaj**LS-r>^?o!)«ai«tt. r 

^5^iX-^ (O^&Mtj^ -X:^X<D?l *5i^«i: 

[0 0 3 5] H2ic5^-rcfc5fc. /<;ux©-^pa)attB 
Taj^Sia)«**«-^35Mz-r«»i:. T^f^^x-^O 

S^(zJ:yti:ai**t-5-f>^<D«aam1 

^5^Sl^ttm1 «^y t^^/h*«fiS*S:3S:^o r 
^^^x-^<DXttaA^aE-3fc/c*!>. iEttfta<D«*tt 

So 0*y, m2^m1 . V 2 < V 1 <?:35:-So 

[0 0 3 6] mzizTTs-t^oiz. RtaaasAW 2 tsi^ 

^ L < * 4 J: 3 fw/<;ux^g-^ P (D«fi-t»aj& S 3 0« 

^a*-i-*o ^0>tzib^ mm&m3\t. m2<fcytd^ft 

S<afilS<7>«#A<«-^3&>lc?&y. tttliiSSv 3l*v 1 cfc 

y ft-So O^y. m3<m2^m1. v3 = v 

2< V 1 t<i:4o 

[0 0 3 7] H4rc^-rc*:5l3. PtttiaSAW 2^($IS 
^ L OSS J: 5 ic/<;ux<i-^ P * ^STTIf 



««am4f*m1 J:y/h*<«C«At. m3J:yi* 
:^#<ftSo T^^iX-^<D«tta3b<ao/=fc 

xttfflia(Z){s*3b<«'V>36^fcJsy. ttitiaav4i4v 

1 J:y ti'h*<*So 0*y. nn3<m4<m1 . v4 
= V 3 = V 2< V 1 t^C-So 

[00 3 81 eliCDcfcaiw. ?«a«l::i8Lri*. m3< 
nn2^m1. m 3 <m4 <m 1 1^5 H«/l<a6*t. 
ttSSftlCiauri*. V 4 = V 3%v 2< V 1 i:l^3H« 
A<a€»*iSo 

[0 0 3 9] nisccHi '-H4CDffiift(i-^$ffliv ptaa 

5Sfii:jSa«ib:*13S-rSSI«$fT^fco HSfz. US 

i^zttmmttifzo 

[0040] <mm1^m^ >}cLT. ^n^^o^mmofi^iSi 

*Hffif=:»-50TKWr«o 

[004 1] H6tt. h^^mmStLX 

a>:^y >^ 2 0(DttB&«^^^LTtxSo :^y>^2 0 

1 *filxri>&. +-vu^i?i 6izfi. H6-ettH5^* 
«B-rs+-\'y':^i;^-4i2 8 (HI i#ig) 36<a(tt, 
*vrt^«o ^YU'vi^iett. 4^^y ^2 8(z 
j:-p-ri3fe«*Fisi (H6&t^H7ic^-rx*isi) \zmxf 

^yi 6(zt8ii**trt^s<DT?. -r^^i^x'yh 

fRixizaai»»-rSo c<D+vy*yi^i 4=-v 
y-:/v*ii 7At^4^-\^y»>i;^— ^28icj:y. >r><7 
s;x:y h^y Kl ^Ett«4 1 t*fistt»»*-e-s»tt 

¥®A<««*ttTl>So 
[0 0 4 2] §BSft4 1l4, H6tF(4H^$«B&-rStt 
5r2 6 (Hi 1#Ba) fcJ:-priHHEe»*tL«2 

o(7)«3aio-^4 2fztt*ttri3y. ccosfts^-~^2 

6&t/*«SP— ^4 2l::cfcy. i^S*lRlxi:lt5^-r 
Sl!l*«*lRl (H6atfH7|Cn^'rY;^fp)) IZ»iS|$;h, 

So 

[0043] H7-H1 0\Z7riT^O\Z^ -<>^i;x-/ 
h'^':;KlI4. -f >^ * JaS-rS«a<DfiE*M4 

*s 4 (r -ettaa-r sa«(D y 2 1 * *t 

fc^-:/ K*<*4 Oib. #S:^M4i^(7)-r>^|cff^^# 
-§^rST^^j.x-.5r 1 OitS^LTt^So T^^^^x 

-^1 014. ss*Ti 3*wrsexvr*a)r>7^i 

X— SiTftoT. ffS^^l 3fz®SL/=Saffi1 I3b< 
/c4:>^a^^^*fT3t^t)rt>S/r♦:>^«Ifi^(D7^^zLX~ 
^r-efcSo ctDT^/^jix— ^ 1 014. ffi>3M4a)fi/h 
atfa*fzff5ff*S4rt<DEE*iaEibfwJ:or, 

2 36>&-r>^a*ettii Laoff*S4rwY>^?*astt-r 

So 

[0044] H7fcg^-rj:5iw. ff*S4i4. -f>^e; 
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m«i\zf^ami. ffl3ta»iRiYizsiMcBfSfHiB*a&it 

TS^^Hri>^o EE*M4(D-«a (B7<7)^ffli<DSI 

[0045] a8lz^-rj:3lc. -O^^I^x-y h/^^y K 
S4&u:^>^ttlg»5$EMI^«-r^S@lfi7^. 7 

tiJfey. Klia7l*Jl*4 8 0jtfma>XT^>UX«^5 

[0046] HQatfHl Olzg5ILr^-rj:9fc. T 
1 oli. EE>3M4^a3fiM«l 1 £ 

1 4^36<jiifz«H**ixfltdE**trt^4o saafii i 

1*. J»*2/im(D^PA«35^&3S:oTt>T. AjHSS 1 

4^^fzEEa*^i 3(caff$g3j!iD-r^fc*>(o^aaa 
tLxcomm^tmLxi^i. zm*^^ sit. ee^m 

4|Z»l6LTKlt€»4lTJ3y. ffSO. 5//m-5|lm 

oa*«A^e>ftorfey. r^^iLX— * i o<D^(*a> 

[00471 ^\z^ Bi 1 a)::^Q->^HS#gSL?S:3b< 

:^'J>^2 0(DMIBi|sIB3 5*K^^-6o ft9»lsltt 
3 51*. CPU}&>b3S:-5i»J»ffl2 1 i:. ^m'r—^m 

-'^(Dmm^i^VRAM2 3t. ^2 6&i; 

'J 5» 2 8 ti^tiftim»Um-r^fziba> 

K^-</<lalB2 5p 2 7atf^-^tO»lHl»2 4i:. EP 

a7^~5»^gfi'r^7^--$'Sfi0a2 9i:. m&m^^ 
^mmsot. a«iHii»3i <t^^lSicrl^€^o aRnitt 
3 1 izit. T^^^ix— ^ 1 o*«»iR**tTt^s. mn 
^i■^«§±IsI»3 oii, -W«lSMi^iz«»<D/<;ux<i-^ 
sw-r-s^a^i^s^^^i^^o s«i5iB3iii. -r> 

^i;x*v h^-y Ki -y VI 6^^lz^^S:;^ia] 

fcii2j$i±a)iSi6y<;ux$r^^iLX-^ i oiza«w 
fwA**i±«o c*Lbffia<i-^«^laJ»3 O&UfSS?© 
B3lfzj:y. 7^^^x-$1 OlcBr£a>e»e-^* 



ttis-r*<i^«i&^S3 2A<««^♦irt^«o 
[00481 *fc. >5« 2o<D»f^^col^Tiftw■^' 
faHi**t. 7^-^'5{iIsI»2 9;b^ca)li«i7^-^*5<i 

■r«i:. ±ft««lffl2 1 /l<ROM2 2(Z|2lfi*iifcjBlS;U 

-^^icarJi^r. ^-^««iHitt2 4X1/: K^-r/^s 

i»2 5. 2 7*^hLr«a^-'5r2 6&Z/4^-vy -yi^^ 
tt. ±^Bm»'r-^\zAr5l^X. miRm&SMz^LS 

^^^x-^ii oiz«te-4-«o Willi, -gjffl^fflrtfc 

*a«L. 2oa>-<>^a*etm-r^a*(ctt. 200 

/OUXfi#*a«^t-^o C;KlC.*:y. -O^^vx^h'^- 
•y Ki (DyX;i.23b^&. *fcl4 2iai 

>^ aA^etaa c reft «. 
[o o 4 9] -H3«a»ii*iicB3in*4isaaa)/<^ux« 

fi^offlttiiz J: y cttti **ifcaaa>-r a3&^jiiai4'ic 
xfi-^r*. fiklo<D/<;ux^i-^(Dti:i^T*<yaRJl^<oti:*,T 

y ^raA<ft(D/<;UX<i#a>tti&T;6* y SftJ^COa*! TA< 

y WMcfc y tfi < 44 3 rcss**tr L^«. 

[00 so] *fz. Hi 2*#fiSL3S:A<^». -Rli^Sffl 

Trtfc-/x;u2A^ei4oa)-f v^asqtaj-rsa^ico 
i^THq«r-s. cc-ctt. r^^^jLX— ^ 1 ofc«ie* 
tt-sniii^i-^i*. 4o<D^j^2Ktt/<;uxp 1 -P4, -r 

ai y<;i.XP 1 4ta2/<;uxP2i:a3y<;ux 
P3^»4/«;UXP4 t^#^•^l^'So */<;bXP1- 
P4I4. EE*S4*t\ofc^aEELr*^t>^I^^■r-5«fc3 

i^t^^^ilx-^ 1 o*a[»"r*/<;ux{i#-efey. m 

T^5^zlX-^1 0(C§|#»L16ft (t^t? 

[00 5 1] mi '-a4/<;uxpi -P4.(*. /<;ux(BI 
L. By^5-SPcD/<yuxi^±cD/<;uxraPitt^L<T 

L. »i '-S4/<;uxp 1 '-P4<D/<;uxiaPB(i. 

t>/<;UXlCj:oTqtttl**t^ffil -a4(D-<>^^it^ 
a*lc^i**1±^C^36<-e#-5fiBy. ±IBraiill::lS^* 



'7 

/ 

(7) 4#BB2 O O 3- 1 7 5 5 9 9 



[0 0 5 2] mi/<;UXP1 (OiL*>Ti}<^)3LmP^ 1 <D 
3 1 <Dti*iT3&<y^fa t3. &0^»4/<;UXP4(0ttt> 

T)b<yaj^p4ia)St*TA«yRMt4tt. i^m^± 

[00531 tZ^V. «riB»BB¥8-3 3 6 9 7 0# 

[0 0 5 4] ztifz^tL. ;*:siJ£^^si"ett. >r>^>- 

A 7t^ S M <*: y * )® t ^ ft ra -O X X * X * § I * 

/Oux<Dii:*TA«yftia«H»"r*c treaty. > 

- X :^ X 0 ? I # i&^ax L^T ^ ^ a. X — ^ (D SEttCO 
(/<;ux<Di[^T3£i<y ftW) A«^;i/A7|^;i.»ya«<fc y t 
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[0 0 5 5] r^^o-X— -Si 1 OfC^Ur±IEffia<i-^ 
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atoqtaiaav 2ja±a)otfcbjiSv 3T*m3a>-<>^^ 
/»<iitais*i*p -tur. a4/Ouxp 4*^93*0* 

iS<Di!ta3iSSv 3feiJia)«:ti53$Sv 4-em4a>-f v^j-a 
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*i -o^aoettaaftv i »2-a4/ouxp2 
- p 4 J: o r ctffi **t*« 2 4 -r >^ aoctttja 

Sv 2-- V 4J:y t/h*<-r^C^A<T?#«o 

[0 0 6 0] >r>^iaa)a:tiiajKA</h* 
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[0 0 6 3] -B[immmiz^^ti^j<ji.:^(om9L\t4\z 
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XJ:yt«tv<;ux {*«M-Cl^3i:C5(D r|g2a>y< 
yuxj ) 14. 2Sa<0y<;uxi=IE&-r. 3#BJa»CD/< 
;UX-e*oTtJ:t^. *f=, -fflai®a8rz^**i«±E 
(= r|B2<D/<;i.Xj ) a>fifti4n=Hc.-r. 2 

loo 7 21 <IISEJBSl3>SgJ6}gSl3l4. /<;ux<02l; 

^TA< y ^la^fi < -Tie t icfc or ettaafi^fiSE-r 
4ft*? yi=. /<;ux»**«<-r«c:ti=*oTttuia 

[00 7 31 Bi 4iz*-reBi<i^i4, mi~m3/</u 
xpi~P3A»&*y. jsi /<>uxp 1 st;ft2A;ux 
P2<o/<>uxiB* vh2-vlA*. -troaOT/Ouxp 3© 
/<;ux«* VHi-VL«feyt,«<as**iTu^4t,o-c 
<cfe. 4:9lififi»fi(Oftl/<;uxPi &ucm2/<yu 
xp2a)<fc3i::. /<^uxi-j:-3rtt. /<;ux<omtti=J3 

14. /<;UXB*I4. a;^T4<yift}K<DAi&TA<yiB*&^ 

«j:A*y«Ta(os*mfii: if-^m&tamto)'? 
[00741 mi ~sB3/<^i/XPi ~P3i4. 
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40fl)/<;UX<i#P 1 -P4S^A/-Ct\rt J:t^. * 
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[Bi 6] siifi^ffi3i=«i«enm#<oat]&B-c&.s. 



1 




2 




3 




4 




1 0 




1 1 




1 3 




1 4 




2 O 




3 2 




3 5 


ftOffii@» 


4 0 




4 1 




P 1 '-P4 





[B5] 



[B9] 



(a) 



3 



ov 



tfl thl trl 



t 



11 3] 



(b) 





«^ 


tfl 


tht 


trl 








25V 




3u • 




v1=7.4m/» 






25V 


ZJSU* 






v2=4.2m/a 






25V 


(L5k« 


2iia 


4/fs 


v3=4.1m/i 


in3=lJBpl 


«£ETIf«CEB40»e«) 


20V 


QL5|(a 


3/1 1 




v4=C1in/B 


m4=2^ 




(10) 



^SS 2003-175599 



[B1] 



[B2] 



(a) 




m 



(a) 




(b) 



t=tl t=tl t=t3 t=t4 



(b) 



t=ti 



t=ti 



t=t3 



t=t4 



i 



[as] 



[Sl4] 



(a) 




(a) 




Cb) 



t=tl t=tl t=t3 t=t« 



(b) 



t=tl t=t8 t=tj t=tl 



]fSieft:iB3 



[08] 



II 41 



[BI1 5] 




Vin 



Vl 



ViU--| 
VB2 -1 



rv 

\ 

P5 



\ \ \ 

PI P2 P3 



PI P2 P3 P4 



(11) 



#§fl 2003-1 75599 



[BI6] 
20 



[B7] 




lS^^ o] 



3- f. 




4 10 



4 10 



I 5 



14 IS 



^^^^^^^ 



-10 



i 



2 



1^ 



T 



35 



-40 



II 1] 



^ftHTOi — H BOM 



T 
21 



22 



—I HAM P"^^ 

* ' 24 

, S- 



25 



26 



I 



K^^^< I 1 #t97»*i-f I 

1 — ^ I ^ 

2? 27^, 28 

3k V 



32-H 



30 



]-i — I KlO 



[Hi 2] 



[HI 6] 




<b) 




(12) 



2003— 1 75599 



(72)«iQ« 3EB jE£ 



*IE)SnKm:*:^nKl006»i6 «T«» 

F^— 2C057 AF02 AMI 7 AM22 AR04 AROS 
BA03 BA14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Q^ADED TEXT OR DRAWING 
J^^URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ Gr/y SCALE DOCUMENTS 

ti LINES OR MARKS ON ORIGINAL DOCUMENT 

P'^REFERENCECS) or EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



